SELF-IDENTIFYING ANTENNA SYSTEM 



Background of the Invention 

The present system is directed to the field of antenna technology for wireless 
5 communication. The present system has special applicability in a wireless access point (AP) or 
wireless bridge (BR) of the type used with a wireless local area network (WLAN.) 

The Federal" Communications Commission- (FCC) and other regulatory agencies, 
worldwide place a number of restrictions on intentional radiator components such as transmitting 
radio antennas. In one instance, the FCC requires that radio components for WLAN devices 
10 operate at a fixed maximum power level, so as to maintain compliance with an approved antenna 
gain. This power level is established for each WLAN device during the installation of a WLAN. 
In order to insure compliance with the power/gain requirements, the FCC requires that a 
professional, licensed installer be contracted to install these components, and that once installed 
the end user has no access to increase the maximum available power level set by the professional 
15 installer. 

In a further effort to insure compliance, the FCC requires that intentional radiators such 
as WLAN devices be designed so that no antenna may be used with the device other than the one 
specifically provided. Most manufactures accomplish this by providing a non-standard, 
proprietary reverse-TNC connector, for joining the radio component to the antenna. This special 
20 connector adds expense to the AP, while providing no additional functionality or other benefit 
beyond compliance with regulations. 
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Summary of the Invention 

The difficulties and drawbacks of previous-type systems are overcome by the present 
antenna system, to be used with a radio component particularly a WLAN device. The present 
system includes an antenna element for transmitting and receiving signals at radio frequencies. 
An antenna connector is provided for establishing a signal connection between the antenna 
element and a radio component. An electronic serialization component is provided for indicating 
one or more predetermined antenna characteristics. This component is adapted to read out the 
predetermined antenna characteristics through the antenna connector to the radio component. 

As will be realized, the invention is capable of other and different embodiments and its 
several details are capable of modifications in various respects, all without departing from the 
invention. Accordingly, the drawing and description are to be regarded as illustrative and not 
restrictive. 

Brief Description of the Drawings 
Fig. 1 is a block diagram representing the structure of a preferred embodiment in 

accordance with the present system. 

Fig. 2 is a flow chart illustrating the method of varying operational parameters in 

accordance with the present system. 

Detailed Description of the Embodiments 
As shown in Fig. 1, an antenna system 10 is disclosed that cooperates with a wireless 
transceiver 20, preferably for exchanging wireless telecommunications in the radio frequency 
(RF) band of the electromagnetic spectrum. The antenna system 10 includes an antenna element 
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12 for transmitting and receiving signals at radio frequencies. In the preferred embodiment, the 
present antenna system 10 is used in accordance with a wireless access point or bridge of the 
type used with a WLAN. In such an embodiment, it is contemplated that the present system 
would communicate over one or both of the 2.4 GHz and 5 GHz wireless bands, in accordance 
5 with the IEEE 802. 1 1 protocols. Of course, it should be appreciated that the present 

embodiments could be used with any wireless communication device, operating under any 
wireless band, including large communications stations and small, hand-held units, all without 
departing from the scope of the invention; " 

The present antenna element 12 cooperates with an electronic serialization component 14 

10 for indicating one or more predetermined antenna characteristics. The electronic serialization 
component 14 can be any suitable type of identification circuit, where the predetermined antenna 
characteristics are coded into or by the circuit. The predetermined antenna characteristics can be 
any suitable type of information that can be used to identify the antenna or its properties. For 
example, the characteristics can include the level of antenna gain and its associated maximum 

15 output power, desired operation of the antenna, including selecting a preferred operational 
frequency band. The characterizing can also include a product model identification number, 
including the manufacturer and the specific radio components and type of connection with which 
the antenna 12 is permitted to operate, in accordance with worldwide regulatory requirements. 
Any other suitable identification characteristics could also be employed, without departing from 

20 the invention. 

In the preferred embodiment, the electronic serialization component 14 is a 
programmable circuit, such a semiconductor memory chip. In the preferred embodiment, a 
Dallas Semiconductor DS2502P memory chip could be used, though any other suitable 

3 
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component(s) could be used. However, a hard-coded circuit may also be used, such as an analog 
or digital threshold detection circuit for detecting a desired voltage threshold, corresponding to a 
predetermined limit of antenna gain. Any other suitable circuit can be provided for detecting any 
other physical property of the signal, such as current, frequency, waveform, and any other 
5 suitable characteristic that might be detected. It should also be appreciated that the antenna 

system can include any number of antenna elements in an antenna array, to establish any desired 
radiation pattern or any sort of sectorized communications service area, such as is known in the 
art. 

In the preferred embodiment, the serialization component 14 is an integral part of an 
10 antenna system that can be connected to the wireless transceiver 20, so as to provide an 

externally-mounted antenna system 10. The antenna system 10 can also be internally-mounted 
into a transceiver housing, so as to be a part of an internal unit. In any event, an antenna 
connector 16 is used for establishing a signal connection between the antenna element 12 and a 
radio component 22 within the transceiver 20. The serialization component 14 is mounted 
15 "downstream" of the antenna element 12. The antenna connector 16 can be a coaxial cable, or 
any other suitable means for establishing a signal connection with the radio component 22. 

In operation, as shown in Fig. 2 the serialization component 14 is configured to "read 
out" the programmed antenna characteristics, so as to send an "identification stream" through the 
antenna connector 16 to the radio component 22. The radio component 22 includes an algorithm 
20 and suitable hardware for receiving and processing the signal from the serialization component 
14, so as to vary one or more operational parameters in response to antenna characteristics. For 
example, if a required antenna gain is indicated the radio component algorithm automatically sets 
a limit on maximum power as indicated by the antenna element 12, so as to maintain compliance 

4 
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with the FCC-mandated antenna gain. In this way, a WLAN can now be installed without a lot 
of "fine-tuning" of maximum output power by professional installers. By enabling antenna gain 
to be automatically detected by the algorithm, the present system could feasibly be installed by 
average maintenance personnel. It is hoped that the present invention would simply rollout of a 
5 WLAN, and possibly lead to the revision of the FCC installation requirements. 

The present algorithm can be adapted to read out frequency specifications from the 
serialization component 14. For example, in certain types of high-gain antennas, it is required 

■■ - that the end channels of the-band not be used, to avoid interference encroachment at the - 
adjoining bands. By specifying which channels cannot be used, the present serialization 

10 component 14 can instruct the radio component 22 to not transmit signals over prohibited 
frequency channels. In this way, the present system can enable a single antenna system to 
replace a number of different antenna systems currently manufactured and marketed. For 
example, in 5 GHz antenna systems, integral antenna systems are known that work in all bands, 
including the unlicensed UNII-1 band, which has a 200 mW operational limit. External antenna 

15 systems are known that work in all bands other than UNII-1. These antennas are otherwise 

similar, but two products are sold for each respective applications with the present systems, it is 
contemplated that a single antenna product "part number" can be manufactured, with the 
requirements for external and internal antennas programmed into the serialization component 14. 
In this way, the present system can reduce manufacturing, packaging, inventory and distribution 

20 thereby realizing a considerable improvement in efficiency. 

The present system also has the potential to alleviate the requirement that proprietary 
antennas be used with proprietary transceiver components. Rather than use a unique type of 
electrical connector between the antenna and the radio component, the present radio component 
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can be programmed to not function unless the correct product model number is read out of the 
serialization component 14. Similarly, the circuit of the serialization component 14 can include a 
switch, physical or programmatic, which disables the radio unless it identifies the correct type of 
antenna component 12. In this way, compliance with regulatory standards is obtained without 
5 incurring the additional expense of manufacturing a proprietary antenna connector component. 
In addition to facilitating FCC compliance, the present system allows for network 
management functionality. Since the antennas can "talk" to the access point or bridge, their 
predetermined antenna characteristics can also be read by a network administrator in a remote 
location. This can assist in inventory control and technical support of the WLAN, since all the 

10 antennas in a WLAN can be read out. In this way, compliance can be assured at the 

administrative level, and any failures or other operational variations can be detected. The present 
system also offers the flexibility of reprogramming one or more serialization components via the 
network. In a system upgrade, new access points can be added to a WLAN, e.g. for distributing 
sectorized coverage of a conference room over a number of newly added wireless channels. In 

15 this event, it may be desirable to remotely reprogram the serialization component "on the fly" 
over the network, to select a new maximum output power and/or channel limitation. In this way, 
the present system also allows greater control and flexibility of network management. 

As described hereinabove, the present invention solves many problems associated with 
previous type devices. However, it will be appreciated that various changes in the details, 

20 materials and arrangements of parts which have been herein described and illustrated in order to 
explain the nature of the invention may be made by those skilled in the area within the principle 
and scope of the invention will be expressed in the appended claims. 
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